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Abstract 
The growing gap between engineering practice and engineering has been identified at the level of certain essential 
skills needed among practising engineers but not developed through the current education system. Coaching 
approach to learning and teaching has been proven to be an effective way to develop people in the workplace. A 
pilot coaching program is proposed to engineering students at Queensland University of Technology to enable 
holistic growth in order to better integrate them to the work force and society at large. The success measures and 
insights gained will be published on completion of the program. It is hoped that the outcomes of this study will 
better inform curriculum design and development in the engineering disciplines towards better transition between 
engineering education and engineering practice.  
Keywords: life coaching, engineering education, success factors, mentoring  
1. Introduction 
The current shortage of engineers in Australia has been attributed to a gap between engineering education and 
practice. Despite the demand for engineers, there is a significant percentage of engineering graduates with 
Australian degrees who do not secure employment as engineers, especially amongst foreign graduates. Given the 
importance of Australian engineering education in the region, especially in Asia, in light of the increasing intake of 
international engineering students by Australian universities, a clear correlation needs to be made between 
engineering higher education, future job performance, job progression and success in a global context to close this 
gap.  
What makes an engineer successful is a complex issue, given the varied roles played by engineers from conventional 
technical problem solving to non-technical roles in public engagement, negotiation, policy making and innovation at 
local, national and global contexts (Zhou, 2012). In this regard, it is important to define a successful engineer in 
holistic terms to accommodate these varied expectations. This will enable engineering institutions to better prepare 
graduates to meet the demands placed on them as practicing engineers.  
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Success of an engineer has been defined at many different levels through the requirements for entry into courses,  
graduation/completion (Moller-Wong & Eide, 1997), memberships to institutions and securing academic and 
positions within industry and elsewhere. At an academic institution level, success is measured by markers such as 
student retention and progression, with these markers pointing to personal attributes such as persistence, defined as 
the ability to complete a goal (Tinto, 1987). Success is also defined specific to a time frame with shorter measures of 
success by looking at academic progress from one subject to the next, number of credits a student obtains in a set 
period of time, the average grade of a student that can be used to assess quality of the learning outcome (Bruinsma 
& Jansen, 2007), or re-enrolment in the following year (Ohland, Sheppard, Lichtenstein, Eris, & Chachra, 2008).  
 
Industry level success, is based on a set of competencies that include problem solving  and communication skills, 
teamwork, technical competence, and personal attributes such as ethics and professionalism, flexibility, lifelong 
learning, innovativeness and appreciation of diversity and pluralism (Riley, Furth, & Zellmer, 2000). The 
professional body that governs engineering practice stipulates criteria that need to be fulfilled to successfully gain 
membership, obtain chartered status or progress into higher levels of leadership within the profession (Engineers 
Australia, 2012). The professional body requirements often can serve as a bridge between education and practice.  
Engineering success is also defined by the expectation at a national level, with innovation (Siller, Rosales, Haines, 
& Benally, 2009) and leadership (Zhou, 2012) prominent in the list. There is a great call for engineers to be involved 
in making policies and finding solutions to global issues like alleviating poverty, environmental problems and 
managing social problems (Feest, 2008). While success can be measured externally as a set of skills, competencies 
or even attributes, it is also largely intrinsic in that the individual exercises their choice in defining what success as 
an engineer means to them. Hence a student may see success as being able to hold a part time job as an engineering 
recruit, while obtaining passes at his/her course in engineering, over someone getting straight distinctions in the 
same course, but without working. Also a female engineer may choose to go part time and raise a family and 
consider that more of a success over quitting works altogether or pursuing a promotion and forego raising children. 
Success thus is a function of the ability to fulfil perceived goals and needs. This internalising of success and what 
constitutes success are at the centre of what drives a person towards success. It is therefore imperative to include 
personal success in how a person chooses to leverage their position as an engineer in the overall definition of 
success as an engineer.  
 
Professional engineers are responsible for bringing knowledge from multiple sources in order to develop solutions to 
complex problems and issues, for ensuring that technical and non-technical considerations are properly integrated, 
and for managing risk as well as sustainability issues (Engineers Australia, 2012). Hence the attitude and approach 
to lifelong learning is critical for on-going success. This calls for a learning system at the university level that 
promotes “engineering learning” as a lifelong commitment and not limited to a goal that ends at graduation or after 
reaching a professional qualification. Furthermore, students need to be encouraged in creativity and critical thinking 
through a good balance between left and right brain functions and through the introduction of experiential learning 
in all facets of life, treating the university years as ‘training’ for a higher purpose to fulfil a social responsibility. 
Hence the role of the educator and the educational institute will be more a facilitator of learning than a teacher, 
similar to that of a coach. 
 
The coaching approach to learning and development is increasingly growing in popularity and effectiveness in 
workplaces due to its self-directed approach to taking action. The international coach federation defines coaching as 
“partnering with clients in a thought-provoking and creative process that inspires them to maximize their personal 
and professional potential” (Coach federation, 2012). Coaching has been shown effective in delivering effective 
learning outcomes at a tertiary level, (Bettinger & Baker, 2011) assisting students as well as staff (Huston & 
Weaver, 2008; Ng, 2012). As a relatively new field, coaching is a methodology that draws on a range of other more 
traditional professions including psychology, business consulting, mentoring, management theory and adult 
learning. Coaches are trained to listen, to observe and to customize their approach to individual client needs. They 
seek to elicit solutions and strategies from the client; they believe the client is naturally creative and resourceful. The 
coach's job is to provide support to enhance the skills, resources, and creativity that the client already has. Given this 
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approach to learning and development, we believe the coaching may hold the key to bridging the gap between 
education and practice and help develop better rounded graduates. 
2. Design/Method 
2.1. Engineering Success Coaching Model 
The coaching program was designed to be completed in 1 academic calendar year and was aimed at promoting 
holistic growth in the participants with the aid of a professional coaching model, P3-growths (Silva, 2012). Growth 
is seen to occur in 3 progressive stages as captured by the P3’s termed presence, purpose and partnerships through 
an individual’s ability to be fully present (self-aware), with a clear purpose (self-decisive) engaged in a partnership 
(self-directed action) towards change. This is likened to stages of biological growth as seen in how a seed 
germinates and anchors to the soil (presence), develops a shoot system that promotes vertical growth (purpose) and 
develops leaves and branches that helps spread out (partnerships) that result in the tree bearing fruit. Essentially the 
3p’s define the depth, height and breadth of all relationships respectively. Holistic growth is seen as the extent to 
which a person can develop in these 3 P's as it relates to three levels of relationships; I (with oneself), You (with 
another) and We (with a group or audience) and is captured in a 3x3 matrix consisting of 9 progressive steps each 
step building on the success of the preceding step, (Figure 1). The P3-growths 9 step framework was used as the 
basis for designing the coaching program. The individual steps ranges from self-awareness to connect, from 
establishing life’s purpose to developing a personal brand, from mentoring to empowering, from leadership to 
leaving a legacy. 
 
Figure 1. The 9 step Engineering Success Coaching Model 
 
A new model was developed by defining successful engineers as “engineering graduates who are work ready, 
adaptable and self-motivated to provide global sustainable engineering solutions for the 21st century”. This allowed 
for engineering success to be defined at the personal, academic, industry and global levels. Essential factors for 
success as established from a preliminary literature review and industry sources, consistent with this working 
definition for a successful engineer were superimposed on this framework in a venn diagram representing increasing 
spheres of influence in the life of an engineer (Figure 1).  
 
Factors such as personal values, aspirations culture, gender, age, and learning styles were allowed for in determining 
success at the personal level. Academic success was defined by institutional requirements for completing a 
particular degree in engineering and the factors that enabled students to achieve this milestone were incorporated 
into the model. Industrial level success attributes were established via competencies set out by Engineers Australia, 
the professional body governing engineering practice in Australia, and were those qualities in addition to what was 
covered in the previous 2 levels. Finally, global sphere included those factors unique to this sphere that would help 
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an individual devote their career with a global or national impact in mind. These factors were also what were 
considered important for success at a national level. It was assumed that the level of personal growth and 
development in the P3-growths framework, allowed the individual to increase in their level of success as an engineer 
and in increasing levels or spheres of influence leading to higher levels of completeness and competency as 
engineers. 
2.2. Program Delivery 
Stage 1 covers steps from 1-5 (personal and academic) and stage 2 from 6-9 (industry and global). The program is 
designed to be conducted via 10 coaching style workshops, supplemented with periodically scheduled one-on one 
coaching by an experienced coach, (Table 1).The individual sessions with an experienced coach will help bring 
focus on the specific goals of the student and make the program personalized to their needs, in addition to the skills 
developed through the workshop activities. Additionally in stage 2, peer coaching sessions are introduced where 
participants will coach each other for 2 sessions each. A psychometric survey was designed for this program based 
on the ‘success’ factors identified for the different spheres of influence. Participants completed the survey at three 
stages (Table1). A second survey was designed to obtain the feedback of the coaches, academic advisors and 
industry experts on specific success attributes identified for life, academic and industry/global measures of success, 
respectively. Assessment and evaluation criteria were established for successful completion of each stage where 
evaluation of the progress of the participants will be made at specific stages of the program by the participants and a 
panel consisting of academic advisors, experienced coaches and industry experts. The evaluation of the industry 
experts was made based on 2 presentations given by the participants, followed by a short question and answer 
session. 
Table1. Format of Engineering Success Coaching Program 
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The pilot coaching program will be conducted among 20 engineering students from the faculty of science and 
engineering (SEF) at the Queensland University of Technology (QUT). The cohort chosen will be a mixture of 
males and females, from 3rd and 4th year of the undergraduate engineering program and from differing cultural 
backgrounds, representing the diversity of the faculty. Participants will be drawn out randomly and offered the 
opportunity to be involved in the study following a preliminary assessment that ensures their readiness to be 
involved in the program for the entire year.  
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3. Evaluation and Discussion 
Qualitative and quantitative data will be gathered at 3 stages in the program (Table 1) using surveys which will be 
used to evaluate the effect of coaching on the students. The comparative scores from the separate surveys will form 
the basis for the short term effectiveness of the coaching process in relation to helping the participants achieve their 
respective goals. Given the subjective nature of the evaluation of success, a comparison statistical analysis will be 
carried out to assess the perceptions of the students to that of their supervisor’s on the progress they have made and 
‘success’ they have achieved. The feedback comments from the surveys will enable a qualitative analysis to be made 
on the effectiveness of the program as seen by the students and supervisors alike. 
Although the scope of this study enables evaluation of specific goals over the duration of the program, the type and 
nature of the goals set by the participants may mean that the total impact of the coaching program can only be 
effectively evaluated 1-2 years after the completion of the program. For instance, a participant may set a career 
related goal half way through the engineering degree and would have taken action to work on learning a set of 
specific skills with the intention of achieving their goal, which in reality can be measured once the degree program 
is completed and the participant enters the workforce. Hence it will be important to device means to capture the 
medium to long term impact of the program and get relevant data 1-2 years after the program. The effective delivery 
of the program and the integrity of the coaching process will be maintained based on the recommendations by Silva 
and Yarlagadda (2012). 
4. Conclusion 
The current paper advocates a coaching approach to develop holistic engineering graduates to fit into a broader 
definition of engineering success, while maintaining ownership of the learning process at the level of the participant. 
It is hoped that the outcomes of this study will better inform curriculum design and development in the engineering 
disciplines towards better transition between engineering education and engineering practice.  
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